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Abstract
Autism spectrum disorder (ASD) is a neurodevelopmental condition classified based on needs of support, in order to address 
impairments in the areas of social communication and restricted and repetitive behavior. The aim of this work is to describe 
the main clinical features of the ASD severity levels in a group of Mexican pediatric patients. The results show firstly that 
this condition was more frequent in males than females. Secondly, an inverse relationship was found between the intellectual 
coefficient and the level of severity of the disorder. Thirdly, deficits in social reciprocity and communication were more evi-
dent in Level 3, than in Levels 1 and 2, while the difference was less evident in restricted and repetitive patterns of behavior.

Keywords  ASD · Severity levels · Children · IQ · Clinical features

Autism spectrum disorder (ASD) is a neurodevelopmental 
condition characterized by impairments in social commu-
nication and restrictive and repetitive behaviors that persist 
throughout life (American Psychiatric Association 2013). 
The marked prevalence of this disorder deserves much atten-
tion, as it has increased significantly over the past decade, 
and 20 times since 1980 (Yip et al. 2017). In Asia, for exam-
ple, the average ASD prevalence for 1980 was 1.9 cases per 
10,000, increasing to 14.8 between 1980 and 2010 (Sun and 
Allison 2010). In the United Kingdom, the United States, 
Japan, and Scandinavia, ASD prevalence was approximately 
in the range of 30 to 60 cases per 10,000, as indicated by a 
review of epidemiological studies published between 1996 
and 2001 (Rutter 2005). The most recent estimates are as 
high as 1 in 59, based on a study of 8-year-old children in 

the United States (CDC 2014). In Mexico, the estimated 
prevalence is 1 in 115 (Fombonne et al. 2016).

Establishing the prevalence of ASD is of particular 
complexity due to several factors: the high heterogene-
ity in the presentation of symptoms, the lack of diagnos-
tic biological markers, and the modification of the dis-
order classification from the diagnostic and statistical 
manual of mental disorders fourth edition (DSM-IV) to 
the Diagnostic and Statistical Manual of Mental Disor-
ders Fifth Edition (DSM-V)—which resulted in changes 
in the diagnostic criteria (Rice et al. 2007). To add to this 
complexity, ASD is a dimensional process of extensive 
symptomatology and comorbidity with a widely variable 
onset. Moreover, ASD affects all aspects of development, 
including language deficiencies and various behavioral and 
psychological conditions, such as aggression, attention 
deficit, hyperactivity, and anxiety (Esler and Hall-Lande 
2017). Another notable characteristic of ASD is an atypi-
cal sensory performance in the visual, tactile, auditory, 
and olfactory systems (Koehler et al. 2018). Evidence sug-
gests, for example, that up to 95% of parents of children 
with ASD describe some atypical sensory behavior in the 
child, such as indifference to pain, avoidance of unusual 
smells of objects, of certain sounds and textures, and the 
seeking of visual experiences involving lights and move-
ments (Rogers and Ozonoff 2005; Nieto et al. 2017). The 
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DSM-V from the American Psychiatric Association (APA) 
classifies such “hyper or hypo-reactivity to sensory stimuli 
and unusual interest in environmental stimuli,” as a type of 
restricted or repetitive behavior. In support of this, there 
is behavioral, anecdotal, and neurophysiological evidence 
of sensory impairment being a characteristic and persis-
tent feature of ASD (Thye et al. 2018). Consequently, the 
standard reference evaluation (gold standard) for diagnosis 
requires substantial time and clinical judgment, involving 
multiple evaluation mechanisms and research from numer-
ous professionals (Randall et al. 2018).

Albeit the severity of symptoms, the spectrum of needs 
in terms of the assistance and services that enable an ASD 
patient’s integration into daily life, is extremely vast (Masi 
et al. 2017). First of all, symptoms associated with ASD 
range from mild to profound deficiencies, which can affect 
all functions of everyday life. Second of all, the severity of 
symptoms increases when demands in certain environments 
exceed the individual’s ability to function at a required level. 
For this reason, the severity classification of ASD is based 
on personalized levels of support needed to address patients’ 
deficiencies in social communication and interaction, behav-
ior patterns, and restricted and repetitive interests or activi-
ties (American Psychiatric Association 2013). The DSM-V 
classifies ASD into three severity levels: Level 1 indicates 
that the patient requires support in some areas; Level 2 
requires substantial support; and Level 3 requires a signifi-
cant increment of substantial support (American Psychiat-
ric Association 2013). It is important to note that the ASD 
severity level is not a measure that remains fixed over time, 
as it varies depending on the quality of medical, educational, 
psychological and alternative supports that patients receive.

Since autism is essentially dynamic, it is necessary 
to stress that the degree of advancement and regression 
or stagnation of a person depends on the quality of the 
intervention provided by the environment. Although the 
interference of organic variables in the learning and devel-
opment process of patients with ASD cannot be denied, 
this does not mean that their condition cannot improve 
(Vázquez-Ramírez 2017). A recent study testing a method 
of identifying children with ASD has demonstrated that 
there is a wide range of clinical features and progression, 
as well as a great variability in prognosis (Masi et al. 
2017). This result challenges the concept that ASD phe-
notypes are fixed or stable and insensitive to treatment, 
suggesting that developmental trajectories may diverge 
significantly between different individuals (Masi et al. 
2017). Moreover, the direct and indirect requirements of 
patients with ASD extend to many areas including health, 
education, social assistance, and employment and social 
benefits, which entails a considerable economic burden for 
families and the immediate society (Buescher et al. 2014; 
Ganz 2007). It is therefore crucial to identify ASD cases 

as early as possible, since educational planning and early 
intervention result in better outcomes for these children 
(NIH 2007).

To date, there is little scientific evidence to support 
differences in behavioral characteristics of ASD among 
different populations (Esler and Hall-Lande 2017). In 
Mexico’s population particularly, no data exists to accu-
rately describe the status of ASD according to the DSM-V 
classification. Consequently, the objective of this research 
is to describe the main characteristics of ASD in a sample 
of the Mexican pediatric population.

Method

Study Population

This paper presents a descriptive study in which 203 chil-
dren diagnosed with ASD between 2014 and 2018 were 
analyzed at the Centro de Investigación y Atención del 
Autismo (CIAA) and the Centro de Rehabilitación Integral 
(CRI) in Torreón, Coahuila, Mexico. Both institutions are 
part of the National System for the Integral Development 
of the Family (DIF) of the State of Coahuila, Mexico. A 
total of 1138 children from 1 to 12 years old received ser-
vices at the CRI and the CIAA between 2014 and 2018. 
Of these, 845 children were referred to the Department 
of Speech-Language, where the presumptive diagnosis 
of ASD was stablished at 690 children. The diagnosis 
was confirmed by the Department of Neuropsychology 
in 431 of them (37.87%). Finally, of these 431 children 
with confirmed diagnosis, 203 clinical records of children 
who receive intervention services (integral therapy, fam-
ily therapy and nutrition intervention) were obtained. It is 
important to note that most of the children that come to the 
Department of Speech-Language are referred for suspected 
ASD in other institutions such as schools, or because of 
parental concern when observing development difficulties 
in the child.

The identification of ASD cases was carried out with 
a multidisciplinary approach conducted in two stages: the 
clinical and the neuropsychological diagnosis. Patients were 
firstly clinically evaluated by a speech-language expert who 
established a pre-diagnosis. Children with suspected ASD 
were then referred for evaluation to the Department of Neu-
ropsychology, where appropriate tests (described below) 
were applied to confirm or rule out the diagnosis. During 
these two stages, a survey about clinical, sociodemographic 
and treatment was conducted by clinicians. This study was 
approved by the Bioethics Committee of the Facultad de 
Medicina (Faculty of Medicine) Unidad Torreón, of the Uni-
versidad Autónoma de Coahuila (UAC).
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Clinical Diagnosis

The first stage of the presumptive diagnosis or suspicion 
of ASD was established through a rigorous interview with 
the child’s parents or guardians, ensuring that the person 
interviewed was the one who lived most closely with the 
child. The purpose of such a requirement was to retrieve 
reliable information about the patient’s characteristics and/or 
behaviors. This stage also included a physical examination, 
observation of the child’s behavior during the interview, and 
a questionnaire about sociodemographic and clinical ques-
tions about children and parents.

Neuropsychological Diagnosis

The second stage of the evaluation was conducted by the 
Department of Neuropsychology of the CIAA. The areas 
evaluated were: cognitive (attention, memory, visuospatial, 
visual perception, vasoconstriction, and academic perfor-
mance); linguistic (amplitude, point and mode of articulation 
of phonemes, use of language for social communication); 
and executive and behavioral functions characteristic of 
ASD (according to the DSM-V criteria). In order to estab-
lish the diagnosis according to CI10 and DSM-V, the assess-
ment instruments applied were: Psychoeducational Profile 3 
(PEP-3), Autism Diagnostic Observation Schedule (ADOS), 
Autism Behavior Inventory (ABI), Neuropsychological Bat-
tery for Preschoolers (BANPE), Neuropsychological Evalua-
tion for Children (ENI), Adaptive Behavior Assessment Sys-
tem, Second Edition (ABASTM-II), Picture Vocabulary Test 
(PEABODY), and Childhood Autism-Modified Question-
naire (M-CHAT). For non-verbal children, the Raven’s Pro-
gressive Matrix Test, Colored Scale was applied. In addition, 
Human Development Indexes (HDI) were used, as well as 
the Bailey Child Development Scale. Furthermore, to assess 
the intelligence quotient (IQ), the Wechsler Preschool and 
Primary Scale of Intelligence (WPPSI IV) and the Wechsler 
Intelligence Scale for Children (WISC IV) were also used. 
Next, the number of evaluation sessions and the amount of 
time each patient required was decided accordingly on an 
individual basis. Finally, the medical record was integrated 
with the data obtained from the clinical evaluation, as well 
as the results of the studies, and the treatment indications 
that were considered necessary after the evaluation.

Statistical Analysis

The variables were described according to their frequencies 
and distribution measures (arithmetic mean and standard 
deviation). Statistical differences were established between 
groups using the t test for continuous and normal distribution 

variables, and the X2 test for categorical variables. Statistical 
significance was established with a value of p ≤ 0.05. The 
program used was STATA 8.0.

Results

A total of 203 children with a confirmed diagnosis of ASD 
were studied. The mean age of the studied population at 
diagnosis was 5.52 years (1 to 12-year-old range). The 
female to male ratio was 1:3.9. According to the severity 
level classification based on DSM-V criteria, the most fre-
quent diagnosis was Level 2 (47.78%), followed by Level 1 
(35.96%), and Level 3 (16.26%). In addition, differences in 
age at diagnosis were statistically significant when Levels 
2 and 3 were compared against Level 1, while there was 
no significant difference between Levels 2 and 3 (Table 1). 
Information about clinical treatment and sociodemographic 
characteristics were also gathered (Tables 1 and 2). 

An important factor to underline in this study is that 
approximately one in four patients have been, or are being, 
medicated. The most-prescribed medications were risp-
eridone (RIS), methylphenidate (MPH)-risperidone (RIS) 
combination, and magnesium valproate. Children with ASD 
Levels 2 and 3 received drug treatment in greater proportion 
than patients with Level 1 (x2 = 8.24, p = 0.016) (Table 1). 
No significant differences were found in the type of child-
birth, labor complications and parents’ history (Tables 1 and 
2). The clinical data related to ASD, as well as its frequen-
cies, are referred to in Table 3.

Moving on to IQ evaluation, more than one-third of the 
studied population has an IQ within the average (86–115); 
one-quarter has borderline IQ (71–85); while nearly one-
third has a mild (50–70) to moderate (35–49) IQ. This study 
showed that IQ was inversely related to the severity level 
(Table 4).

Discussion

As previously stated, the mean age at diagnosis in this study 
was 5.52 years, which coincide with that reported by CDC, 
where most children have a first diagnosis of ASD above 
4 years old (CDC 2014). The importance of giving atten-
tion to the mean age at diagnosis lies in that the earlier the 
diagnosis (the younger the patient is), the better expectations 
and possibilities of development in the ASD patient. The 
importance of giving attention to the mean age at diagnosis 
lies in that the earlier the diagnosis (the younger the patient 
is), the better expectations and possibilities of development 
in the ASD patient. Although ASD can be reliably diagnosed 
as early as age 2 by an experienced professional, many chil-
dren are diagnosed later (Johnson and Myers 2007; Lord 
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et al. 2006). As an example, Pringle et al. (2012) found that 
40% of children with ASD are 6 years or older when first 
identified. In a Japanese population sample, the mean age of 
diagnosis was significantly higher: 7.2 years (Kurasawa et al. 

2018). In a Mexican population sample, a recent study con-
ducted in León, Guanajuato, showed that 55.5% of children 
were diagnosed from ages 3 to 5, while 22% were diagnosed 
later (Fombonne et al. 2016). What is most important about 

Table 2   Parental history of sampled children

N = 203 Level 1 (n = 73) Level 2 (n = 97) Level 3 (n = 33) Test p

Mean ± DS Range Mean ± SD Range Mean ± SD Range Mean ± SD Range

Maternal age 26.27 ± 5.56 14–41 26.36 ± 5.35 14–39 25.85 ± 5.75 14–41 27.33 ± 5.47 18–36 T test
Level 1 vs. 2 0.108
Level 1 vs. 3 0.681
Level 2 vs. 3 0.199

Paternal age 29.04 ± 6.61 18–58 29.24 ± 5.93 18–42 28.70 ± 7.35 18–58 29.51 ± 5.97 19–44 T test
Level 1 vs. 2 0.146
Level 1 vs. 3 0.330
Level 2 vs. 3 0.572

Married 74.11% 78.57% 73.40% 66.67% χ2 = 2.56 0.634
Single 4.57% 4.29% 5.32% 3.03%
Divorced 21.32% 17.14% 21.28% 30.30%

Table 3   Clinical characteristics of the analyzed sample

Bold values indicate statistical significance (p < 0.05)

N = 203 (%) Level 1 (n 
= 73) (%)

Level 2 (n 
= 97) (%)

Level 3 (n 
= 33) (%)

χ2 p

Impairments in social communication 78.42 74.72 68.61 95.37 6.87 0.016
• Making little or inconsistent eye contact 90.34 89.47 88.61 96.43 1.49 0.474
• Failing to respond to someone calling their name 89.57 92.86 89.61 83.33 1.89 0.387
• Rarely sharing enjoyment for objects or activities with other 84.00 83.33 75.00 100 4.11 0.128
• Having trouble understanding another person’s feelings 79.41 88.0 64.52 100 8.44 0.015
• Preferring to play alone 78.40 65.85 80.95 95.24 7.56 0.023
• Inappropriate implementation of pronouns 96.30 91.67 96.55 100 1.22 0.542
• Having trouble maintaining social relationships with their peers 65.06 58.06 55.56 100 8.87 0.012
• Absence of social gestures 64.86 57.14 66.67 100 1.47 0.477
• Avoiding physical contact 57.84 46.15 55.26 83.33 8.70 0.013
• Abnormal and repetitive behavior, interests, and activities 84.05 81.53 85.14 86.89 0.34 0.831
• Obsessive interests 99.19 100 98.15 100 1.28 0.525
• Forming rows 99.18 100 98.25 100 1.14 0.563
• Ecolalia 98.32 100 98.36 93.33 2.99 0.224
• Selective on his/her clothes 97.54 100 94.64 100 3.62 0.163
• Obsessive routines 97.47 98.36 95.83 100 1.62 0.443
• No or little imitation game 96.18 93.33 98.59 100 2.54 0.280
• No or little symbolic play 96.08 91.53 98.59 100 5.37 0.068
• Hyperreactivity to stimuli 95.65 98.15 94.94 92.59 1.50 0.471
• Incontinence 76.92 60.87 86.21 88.46 16.19 0.0001
• Selective on his/her food 90.30 94.64 87.34 90.00 1.99 0.368
• Motor stereotypies 99.37 100 98.73 100 1.00 0.605
• Language delay 67.57 56.52 72.94 77.42 6.33 0.042
• Walking delay 52.60 41.67 59.34 58.62 5.53 0.063
• Development regression 9.84 6.35 10.11 16.13 2.25 0.324



4414	 Journal of Autism and Developmental Disorders (2019) 49:4409–4420

1 3

this data is that the delay in diagnosis means that children 
with ASD will receive the attention they need until much 
later.

As expected, this study demonstrated that the age of 
diagnosis was directly proportional to the severity level: the 
higher the affectation level, the earlier ASD is diagnosed. 
Thus, the mean age at diagnosis in Level 1 was 6.44 years, 
while for Levels 2 and 3 it was 5.05 years and 4.85 years, 
respectively. These differences of age at diagnosis by level of 
severity were statistically significant (Table 1). In a previous 
study, Mayes and Calhoun (2004) had in fact identified that 
patients with mild ASD (previously classified as Asperger 
syndrome) are diagnosed later than those whose symptoms 
are more severe. As a result, in order to avoid delays in treat-
ment, it is critical that primary care physicians are advised to 
consider ASD as a diagnostic possibility in young children 
with symptoms of attention deficit and hyperactivity disor-
der (ADHD) (Miodovnik et al. 2015). This early diagnose 
is of utmost importance, considering how in Iceland for 
example, 51% of children with ASD had remained undiag-
nosed before age 6 (Jónsdóttir et al. 2011). Furthermore, the 
American Academy of Pediatrics (AAP) recommends that 
during the medical consultation, doctors should consider the 
family history, parental concerns, and also conduct careful 
observation of the child’s development at each regular visit 
(Council on Children with Disabilities 2006).

Differences by Sex

To briefly report, differences in ASD prevalence by sex 
have remained consistent with widely reported data, despite 
changes in diagnostic criteria and improved early detection 
(Harrop et al. 2018). As the Center for Disease Control and 
Prevention (CDC) has reported, ASD is four times more 
common in males than females (CDC 2014). Such data is 
consistent with the results in this study, where the female to 
male ratio was 1:3.9. In the population of León, Guanajuato, 
Mexico, Fombonne et al. (2016) found a ratio of 1:4.1. Simi-
larly, a ratio of 1:4.5 was found in an epidemiological study 
of autism in the United States, which analyzed 697 children 
aged 2 to 6 from different ethnicities and autism centers 
(DiGuiseppi et al. 2016). Given this marked discrepancy in 

sex ratio, most ASD research has focused on males (Hart-
ley and Sikora 2009). Nevertheless, there seem to be some 
variations between populations. For example, a recent sys-
tematic study reported a female to male ratio of about 1:3 
(Loomes et al. 2017). Similarly, a population in Japan found 
a female to male ratio of 1:3.1 years (Kurasawa et al. 2018).

Although little is known about the reasons for sex dif-
ferences in ASD diagnosis, some authors have suggested 
that cases of female children with ASD are in fact underdi-
agnosed (Evans et al. 2018), since clinical manifestations 
seem to be more pronounced in male children (Loomes et al. 
2017). Some studies indicate that the female to male ratio 
with ASD without intellectual disability, ranges from 1:6 to 
1:16, while the female to male ratio with ASD plus mod-
erate or severe intellectual disability is approximately 1:1 
or 1:2 (Werling and Geschwind 2013). In addition, several 
neurodevelopmental disorders, including ADHD disorder, 
oppositional defiant disorder (TND), and intellectual disabil-
ity, are more common in males (Ferri et al. 2018; Werling 
and Geschwind 2013).

Other studies have attributed the male preponderance of 
ASD to various genetic modifications, such as sex-specific 
single nucleotide polymorphisms (SNPs), microdeletions, 
and copy number variations (CNVs) (Carayol et al. 2011; 
Sato et al. 2012; Steeb et al. 2014; Tropeano et al. 2013, 
2016; Werling and Geschwind 2013). However, in trying 
to determine a possible susceptibility and protective factors 
by sex, a review conducted by Ferri et al. (2018) showed 
contradictory results, perhaps due to the heterogeneity of 
ASD and the low power of prevalence studies. Due to this 
discrepancy, the authors have proposed that it would be con-
venient to carry out studies with a greater number of subjects 
and better control of the variables involved.

Treatment

Treatment options for ASD are limited and are aimed at 
reducing symptomatology, mental comorbidity and other 
medical conditions that exacerbate the severity on pres-
entation (Masi et al. 2017). This study’s findings confirm 
previous research that demonstrates how early intervention 
treatments can significantly improve a child’s development 

Table 4   Intelligence quotient 
of sample patients by ASD 
severity level

Bold value indicates statistical significance (p < 0.05)

IQ N = 187 (%) Level 1 (n 
= 71) (%)

Level 2 (n 
= 89) (%)

Level 3 (n 
= 27) (%)

χ2 p

Above average (> 115) 3.74 9.86 0% 0 90.04 < 0.0001
Normal (86–115) 41.71 64.79 32.58 11.11
Borderline (71–85) 25.67 22.54 31.46 11.11
Mild disability (50–70) 22.46 2.82 3.37 44.44
Moderate disability (35–49) 6.42 0 3.37 33.33
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(Harris and Handleman 1994). According to reports sub-
mitted by the AAP and the National Research Council, the 
approaches that most assist children with ASD, in terms of 
improving their behavior and communication, are those that 
provide structure, direction, and organization for the child, 
and include family involvement (National Research Council 
2001).

Turning now to medical treatment, even when drugs can-
not cure ASD, they have a palliative effect that contributes 
to improving various functions in patients. Some drugs, 
for example, can help control high levels of hyperactivity, 
inability to concentrate, depression, and seizures (CDC 
2014). As mentioned earlier, one-quarter of the patients in 
this study received or are receiving some type of medica-
tion. The most commonly prescribed drug was risperidone 
alone or combined with methylphenidate and magnesium 
valproate. As expected, children at Level 3 were the most 
frequently treated with drugs. It should also be mentioned 
that risperidone and aripiprazole are the only drugs approved 
by the U.S. Food and Drug Administration (FDA) for the 
treatment of symptoms associated with ASD. Risperidone, 
which acts by blocking dopaminergic and serotonergic brain 
receptors, is safe and effective for short-term treatment, 
with observed improvements in stereotyped behavior and 
hyperactivity (McCracken et al. 2002). However, side effects 
include weight gain (due to increased appetite), drowsiness, 
and increased prolactin (produced by the pituitary gland), of 
which its prolonged and substantial elevations are associated 
with adverse effects. Direct effects of elevated prolactin on 
breast tissue lead to galactorrhea in female and gynecomas-
tia in males (Anderson et al. 2007).

Clinical and Socio‑demographic Characteristics

Several clinical and sociodemographic variables have been 
associated with the risk of developing ASD: cesarean birth, 
labor complications, low birth weight, and advanced paren-
tal age (Burstyn et al. 2010; Curran et al. 2015; Glasson 
et al. 2004; Langridge et al. 2013; Modabbernia et al. 2017; 
Polo-Kantola et  al. 2014). However, neither the way in 
which each variable affects patients, nor its overall effect is 
yet clear (Sandin et al. 2016). In this study’s sample, there 
does not appear to be any significant statistical differences 
between the results obtained and those identified for the 
general Mexican population and reported by the National 
Institute of Statistics, Geography and Informatics (INEGI 
2015), in the Statistical and Geographic Yearbook of Coa-
huila de Zaragoza.

Interestingly, it is worth noting that the increase in the 
number of cesarean sections (C-sections) has been paral-
lel to the global diagnosis of autism (Yip et al. 2017). To 
date, almost half of all births occur by C-sections in several 
populations across the world (Vogel et al. 2015; Vieira et al. 

2015). For this reason, it has been postulated that scheduled 
cesarean births before the last week (or weeks) of gesta-
tion can have a possible effect on ASD (American College 
of Obstetricians and Gynecologists 2013), since this time 
period is also important for brain development (MacKay 
et al. 2013). A similar situation could occur with preterm 
deliveries (Yip et al. 2017).

In this study, half of the children in the sample were born 
by C-section, which does not differ significantly to the num-
bers based on the entire population of the State of Coahuila, 
where most termination of pregnancies was conducted by 
C-section (INEGI 2015). Although it is interesting to high-
light that a higher proportion of children at Level 3 were 
born by C-section compared to those at Levels 1 and 2, these 
differences were not significant. Moreover, several system-
atic reviews and meta-analyses have summarized evidence 
on the association between ASD and various pregnancy and 
labor complications such as: pelvic presentation, umbilical 
cord circularity, fetal distress, multiple births, hyperbiliru-
binemia, Rh or ABO incompatibility (Gardener et al. 2009, 
2011; Kancherla and Dennis 2006; Kolevzon et al. 2007). In 
this study, more than one-fifth of births had labor complica-
tions (Table 1), while the average birth weight was found in 
normal values (Shah et al. 2008). Lastly, advanced parental 
age—albeit unclearly—has been associated with the risk of 
ASD. To exemplify, Sandin et al. (2016) have demonstrated 
that the relative risk for ASD is 1.34 for the children of 
women aged 40–49 years, and 1.66 for the children of men 
aged ≥ 50 years (Sandin et al. 2016). In this study, however, 
no significant difference was found in either the maternal 
(mean 26.27 years) or paternal age (mean 29.04 years) from 
that identified in the general Mexican population (INEGI 
2015).

Symptoms

In general, this study indicates that most patients, regardless 
of the severity level, present the core signs and symptoms 
of ASD (Table 3). Firstly, impairments in social communi-
cation were more significantly affected in Level 3 than in 
Levels 1 and 2, which is a difference that is statistically sig-
nificant. In another study conducted to assess the recognition 
of emotions by ocular evaluation and electroencephalogra-
phy, Black et al. (2017) concluded that the visual processing 
of emotions is different in patients with ASD than in those 
without it. Similarly, it has been observed that the ability 
of patients to interpret other people’s nonverbal, facial, and 
body expressions is strongly impaired (Molnar-Szakacs 
and Heaton 2012). Although some people with ASD may 
achieve recognition of emotions, the process of how they do 
it is nonetheless different from people without ASD (Fitzpat-
rick et al. 2018). In general, deficits in the recognition of 
basic emotional expressions seem to be predominantly found 
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in ASD patients who also have intellectual disabilities. Con-
trastingly, individuals with IQ in the normal range generally 
perform well in tests regarding facial expressions (Loth et al. 
2018). These data are congruent with those found in this 
study, where Level 3 patients had more difficulty recogniz-
ing emotions than those at Levels 1 and 2.

Another area in this study where significant differences 
were found according to the degree of severity, was in the 
preference to play alone (Table 3). Dean et al. (2017) found, 
for example, that typically developing children play games 
significantly more than children with ASD. In the sample of 
this study, a higher percentage of children at Level 3 avoided 
physical contact compared to those at Levels 1 and 2. Simi-
larly, several studies have demonstrated that children with 
ASD often “stiffen” when touched, try to avoid contact, and 
prefer to be touched on their terms (e.g., when they initiate 
contact and when they are receptive to contact) (Kern et al. 
2007; Siegel 1998). To explain this behavior, Peled-Avron 
and Shamay-Tsoory (2017) hypothesize that there may be a 
degree of neuronal hypervigilance to the social contact in 
ASD patients. Therefore, the authors examined the correla-
tion between autistic traits and neuronal activity markers, 
measured through the perception of social eye contact. The 
results in the analyzed sample demonstrated that individu-
als with more autistic traits avoided and showed more aver-
sion to social contact, as confirmed by previous literature 
(Peled-Avron and Shamay-Tsoory 2017). As a matter of fact, 
when social anxiety disorder is present, physical closeness 
can be threatening and can cause hypervigilance, which is 
reflected in the consistency of interpersonal distance (Perry 
et al. 2013).

In regard to restricted, repetitive patterns of behaviors, 
interests, and abnormal activities, although the data from 
this study’s patient sample showed a higher percentage as 
the degree of severity increases, the differences were not 
as marked as in the case of the area of deficits in social 
reciprocity and communication: 81%, 85% and almost 87% 
respectively (non-significant differences). Incontinence 
was another factor with significant difference, when ana-
lyzing by levels of severity, since an inverse relationship 
was evidenced between these two variables: considering 
that an inverse relationship was evidenced between these 
two variables: 60.87% for Level 1; 86.21% for Level 2; and 
88.46% for Level 3 (X2 = 16.19, p = 0.0001). In general, 
children with special needs, intellectual disabilities, or ASD, 
are more frequently affected by incontinence than typically 
developing children (von Gontard et al. 2015).

Furthermore, significant differences in language were 
also found in relation to the severity level (Table 3). Lan-
guage delay has been described as one of the first indicators 
and predictor of cognitive and behavioral outcomes in ASD 
(D’Mello et al. 2016). Recent studies on language delay in 
ASD suggest that this occurrence may result in a suboptimal 

language, with reduced verbal IQ and poorer ability to gen-
erate words in adulthood (Lai et al. 2014). In addition, previ-
ous neuroimaging studies suggest that language delay may 
underlie neuronal differences between autistic individuals 
with and without language delay (D’Mello et al. 2016).

Another symptom pertains to one of the earliest concerns 
of parents with ASD children: developmental regression (De 
Giacomo and Fombonne 1998; Shattuck et al. 2009). Pre-
vious research has reported that approximately one-third 
to one-half of the population of children with ASD expe-
rienced regression (Hansen et al. 2008; Goin-Kochel et al. 
2014; Lord et al. 2004; Wiggins et al. 2009)—while other 
research suggests lower frequencies (Esler and Hall-Lande 
2017). In this study, only 9.84% of children showed regres-
sion in development. No study to date, however, presents a 
clear explanation for such variations.

Intelligence Quotient

Congruent with results from previous studies, we found an 
inverse relationship between the IQ and the level of ASD 
severity, with highly significant differences (Table 4, Fig. 1). 
Since the 1960 s, it has been widely known that IQ is the 
best prognostic factor in cases of autism (Rutter 1970). On 
one hand, poorer cognitive ability has been associated with 
greater severity of ASD symptoms (Mayes and Calhoun 
2011). On the other hand, other authors such as Bitsika et al. 
(2018) found that patients in the high severity group had a 
greater cognitive ability (i.e., higher full-scale IQ WASI-II). 
These latter studies suggest that even though the cognitive 
ability should remain a diagnostic consideration in relation 
to ASD severity level symptoms, this is not a mandatory 
aspect of the diagnosis of ASD per se.

In the Mexican population analyzed in this study, a 
greater proportion of children with a normal IQ (41.71%) 
was observed; 25.6% had borderline IQ; about one-third of 

Fig. 1   Patients’ intelligence quotient by severity level
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the sample (28.88%) had some intellectual disability, with 
a mild to moderate impairment; while severe impairment 
was not found in any. Similar proportions were found in the 
population of León, Guanajuato, Mexico: one-third of the 
children with a normal IQ (33.3%) and another third (36.1%) 
had a mild to severe disability (Fombonne et al. 2016). To 
mention another study, Esler and Hall-Lande (2017) made a 
comparison of this variable between different ethnic groups 
of children, and they observed some differences between 
Hispanics, Whites, Somali Blacks, and Non-Somali Blacks. 
In spite of these findings, the group sizes were too small 
to obtain truly meaningful values. Nonetheless, it can be 
observed that the frequencies found in that study do not dif-
fer significantly from those identified in this research.

Following this study’s findings, when the IQ was ana-
lyzed by ASD subtype, it was observed that the highest pro-
portion of children have a normal IQ in the Level 1 group, 
where even a small percentage with an IQ above average 
was recognized. These findings were not observed in Levels 
2 and 3. In Level 3, however, a large percentage (77.77%) 
of children with some mild to moderate intellectual disabil-
ity was very evident. These data corroborate the results by 
Mayes and Calhoun (2011).

The severity of ASD in the sample of this study was 
clearly associated with IQ (X2 = 90.04; p < 0.0001), a result 
that confirms the one obtained by Fombonne et al. (2016) 
in another Mexican pediatric population (X2 = 11.65; df = 
2; p = 0.003).

Conclusions

ASD is a global health problem with its prevalence increas-
ing in recent years and its average age of diagnosis remain-
ing high. The diagnostic delay entails that there are children 
who may not receive the help they need in time for a favora-
ble prognosis. To date, several studies agree that there is a 
real increase in the number of ASD cases regardless of the 
improvement in diagnosis, which opens possibilities for new 
lines of research in order to identify the factors that are influ-
encing such an increase. Likewise, the causes of why ASD is 
more frequent in men than in women remain to be clarified. 
In addition, cohort studies with larger samples are needed 
to conclude how labor complications, low birth weight, and 
advanced parental age at conception, among other clinical 
and sociodemographic characteristics, are associated with 
the development of this condition. Finally, both an early 
diagnosis and analysis of intellectual capacity are two key 
elements in determining children’s overall functioning, and 
in the aim of having a more precise impact on the child’s 
development through an appropriate and comprehensive 
intervention—in accordance with his or her characteristics 
and level of severity.

In this study, as can be directly observed in the Tables, 
more Level-2 cases than Level-1 cases were found. The 
authors of this research hypothesize that the reason behind 
this finding is not that there are fewer Level-1 cases, but that 
it is possible that a large proportion of them are not diag-
nosed, which is yet another reason for extensive screening 
studies in the general population.
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